Experiments on Nitella have shown considerable resemblance 1 between the effects of hexylresorcinol and those of guaiacol. This resemblance is even more striking in Valonia. Fig. 1 shows 2 the effect of 0.0006 M hexylresorcinol in sea water. At the start the cell had a negative" P.D. of 6 mv. After a latent period of about 15 seconds the curve fell, indicating a change of P.D. in a positive direction amounting to 34 mv. After this the curve rose gradually almost to the original level. The course of the curve is like that seen under the influence of guaiacol 4 and may be due to similar causes.
m a l l y w h e n s u b j e c t e d to e x p e r i m e n t a l t r e a t m e n t .
One does n o t t h e r e f o r e get the i m p r e s s i o n t h a t the rise of the curve was due to i n j u r y in the usual sense of the word.
F o r convenience we m a y s p e a k of the rise of t h e curve as " r e c o v e r y " w i t h the u n d e r s t a n d i n g t h a t c o m p l e t e " r e c o v e r y " does n o t m e a n t h a t the cell r e t u r n s to its original s t a t e . T h a t it does n o t is shown b y tests which will now be described.
a. The Potassium Effect.--In n o r m a l cells t r a n s f e r r e d from sea w a t e r to "0.3 M K sea w a t e r " the P.9. b e c a m e m o r e n e g a t i v e b y 10 to 31 inv. 6 B u t FIG. 1. At the start the cell in sea water showed a negative I'.D. of 6 mv. When the cell was removed from sea water the curve jumped to F, recording the free grid of the amplifier. When transferred to sea water + 0.0006 M hexylresorcinol there was a latent period of about 15 seconds after which the curve fell (the e.3. becoming positive) and then rose: the rise is called "recovery" for convenience but this does not mean that the cell is returning to its original condition.
Time marks 15 seconds apart. Temperature 25°C.
in the presence of 0.0006 M to 0.003 M hexylres~rcinol this p o t a s s i u m effect l a r g e l y d i s a p p e a r e d . A similar result was o b t a i n e d w i t h guaiacol. 4
The 0.3 M K sea water was made by mixing equal parts of sea water and 0.6 M KC1 (the consequent dilution of Na +, Mg ++, and Ca ++ is considered of no importance, especially in such short experiments).
The cells were exposed to 0.3 M K sea water for 5 minutes or less and then returned to sea water. After standing from 3 to 24 hours in sea water they were transferred to sea water + hexylresorcinol and left for several minutes. They were then placed in 0.3 M K sea water + hexylresorcinol in order to measure the potassium effect.
b. The Dilution E~ect.--When n o r m a l cells were t r a n s f e r r e d from sea w a t e r to sea w a t e r p l u s an equal v o l u m e of 1.1 M g l y c e r o l ( c o n t a i n i n g 0.02
x~ CaCI, -l-0.012 ~ KCI) the change of P.D. was about S mv. in a negative direction. 6 We may regard this as indicating that the mobility of Na + (uN.) is less than that of Cl (va).
When a similar experiment is made with sea water containing 0.0006 x~ to 0.003 ~t hexylresorcinol there is no change of P.D. or a small change in a positive direction. We may regard this as indicating that the order Vcl :> uN. has been changed to uN~ = Vcl or to uN. > Vcl. A similar result is obtained with guaiacol. 4
In view of the chemical resemblance of guaiacol (CeI-~(OH)OCI-la) to hexylresorcinol (C6I!a(OH), C6HIs) it is not surprising that their effects are similar. But hexylresorcinol is as effective at 0.0006 xt to 0.003 ~ as guaiacol at 0.01 M to 0.03 xt. It may be noted that the former is much more surface-active.
It is most interesting to find that both substances can influence the behavior of inorganic ions so markedly. This is presumably due to their effects on mobilities and on partition coellicients. This opens up an interesting field of research which can be profitably pursued by the use of models. A beginning has already been made in this direction. ~
